Molecular mechanisms of HIV protease inhibitor-induced endothelial dysfunction.
Highly active antiretroviral therapy incorporating protease inhibitors (PIs) is successful in controlling HIV infection and has dramatically improved the prognosis of HIV-infected patients. The therapeutic benefit of long-term use of HIV PIs is compromised by an increased risk of cardiovascular disease, however, including metabolic syndrome and endothelial dysfunction. Although clinical evidence strongly suggests an association of the use of HIV PIs with endothelial dysfunction, the underlying molecular mechanisms have not been fully elucidated yet. In this review, we describe recent advances in the molecular mechanisms of PI-induced endothelial dysfunction. The available evidence demonstrates that certain HIV PIs could induce endothelial dysfunction, including a decrease of endothelium-dependent vasorelaxation, inhibition of the nitric oxide synthase system, increase of oxidative stress, and activation of mitogen-activated protein kinases. HIV infection itself may also induce endothelial dysfunction and injury. These new discoveries provide a better understanding of the molecular mechanisms of the interaction between HIV PIs and vascular cells and may suggest potential approaches to control HIV PI-associated cardiovascular complications.